S-3 II. Material Synthesis 3,6-dibromobenzene-1,2-diamine 1 , 3,6-dibromo-4-fluorobenzene-1,2-diamine 2 , 3,6-dibromo-4,5difluorobenzene-1,2-diamine 3 , 3,6-dibromo-4,5-dichlorobenzene-1,2-diamine 4 , diisopropyl 2,3dioxosuccinate 5 , diisopropyl 5,8-dibromoquinoxaline-2,3-dicarboxylate (5a) 6 , 5,8-dibromoquinoxaline-2,3-dicarboxylic acid (6a) 6 , and 5,8-dibromofuro [3,4-b] quinoxaline-1,3-dione (7a) 6 were prepared by following the reported procedures. All reactions were carried out under an argon atmosphere. mixture was heated to 100 o C and stirred for overnight. After cooling to room temperature, the reaction mixture was poured into 100 mL distilled water and extracted with chloroform three times. The organic layer was washed with distilled water twice and then dried with magnesium sulfate (MgSO 4 
Synthesis of 5,8-dibromo-6,7-difluoroquinoxaline-2,3-dicarboxylic acid (6c)
Compound 6c was synthesized from compound 5c (0.61 g, 1.23 mmol) using the same procedure for 6b.
and washed with hexane to provide 0.50 g (ca. 98%) as a yellow solid. 1 
Synthesis of 5,8-dibromo-6,7-dichloroquinoxaline-2,3-dicarboxylic acid (6d)
Compound 6d was synthesized from compound 5d (0.45 g, 0.85 mmol) using the same procedure for 6b
and washed with hexane to provide 0.28 g (ca. 74%) as a yellow solid. 1 
Synthesis of 5,8-dibromo-6-fluorofuro[3,4-b]quinoxaline-1,3-dione (7b)
Compound 6b (0.48 g, 1.22 mmol) and acetyl chloride (10 mL) were refluxed for overnight under an argon atmosphere. After cooling to room temperature, the solvent was removed under reduced pressure and washed with hexane to provide 0.41 g (ca. 87%) as a yellow solid. The crude product was suitable for use
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in the next step. 1 
Synthesis of 5,8-dibromo-6,7-difluorofuro[3,4-b]quinoxaline-1,3-dione (7c)
Compound 7c was synthesized from compound 6c (0.50 g, 1.21 mmol) using the same procedure for 7b
and washed with hexane to provide 0.46 g (ca. 96%) as a yellow solid. 13 
Synthesis of 5,8-dibromo-6,7-dichlorofuro[3,4-b]quinoxaline-1,3-dione (7d)
Compound 7d was synthesized from compound 6d (0.28 g, 0.63 mmol) using the same procedure for 7b
and washed with hexane to provide 0.26 g (ca. 97%) as a yellow solid. 13 
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Synthesis of 5,8-dibromo-2-hexyl-1H-pyrrolo[3,4-b]quinoxaline-1,3(2H)-dione (1: QI-2H-Hex)
Compound 7a (0.41 g, 1.15 mmol), anhydrous acetonitrile (10 mL), and n-hexylamine (0.12 g, 1.15 mmol)
were stirred for overnight under an argon atmosphere. After the reaction, the solvent was removed under reduced pressure. After anhydrous DCM (10 mL), anhydrous DMF (1 drop), and oxalyl chloride (1.46 g, 11.5 mmol) were added, the resulting mixture solution was stirred for overnight under an argon atmosphere.
The mixture was poured into 100 mL distilled water and extracted with chloroform three times. The organic layer was washed with distilled water and dried with MgSO 4 . After the removal of the solvent under reduced pressure, the residue was purified by silica gel column chromatography, eluting with DCM to provide 0.39 g (75%) as a yellow solid. 1 
Synthesis of 5,8-dibromo-6-fluoro-2-hexyl-1H-pyrrolo[3,4-b]quinoxaline-1,3(2H)-dione (2: QI-1F-
Hex)
Compound 2 was synthesized from compound 7b (0.34 g, 0.90 mmol) using the same procedure for 1 and purified by silica gel column chromatography, eluting with DCM to provide 0.36 g (88%) as a yellow solid. 
Synthesis of 5,8-dibromo-6,7-difluoro-2-hexyl-1H-pyrrolo[3,4-b]quinoxaline-1,3(2H)-dione (3: QI-
2F-Hex)
Compound 3 was synthesized from compound 7c (0.46 g, 1.17 mmol) using the same procedure for 1 and purified by silica gel column chromatography, eluting with chloroform to provide 0.41 g (73%) as a yellow solid. 1 
Synthesis of 5,8-dibromo-6,7-dichloro-2-hexyl-1H-pyrrolo[3,4-b]quinoxaline-1,3(2H)-dione (4:
QI-2Cl-Hex)
Compound 4 was synthesized from compound 7d (0.41 g, 0.96 mmol) using the same procedure for 1 and
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purified by silica gel column chromatography, eluting with chloroform to provide 0.36 g (73%) as a yellow solid. 1 
III. Thermal Properties
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The thermal gravimetric analyses (TGA) were performed using a RIGAKU Thermo plus EVO TG8120 thermal analyzer at a heating rate of 10 °C min -1 under a N 2 atmosphere. The differential scanning calorimetric (DSC) measurements were performed with an SII EXSTAR DSC-6100 instrument at a heating rate of 5 °C min -1 under a N 2 atmosphere. In the DSC measurements, the first cooling and second heating runs were analyzed under a 1 wt% weight loss temperature. The reference sample was Al 2 O 3 powder. 
IV. Theoretical Calculations
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Density Functional Theory (DFT) calculations were performed using the Gaussian 09 program 8 based on the ωB97X-D/6-311G+(d,p) 7 for calculation of the optimized molecular geometry, ground-state electronic structures, and TD-DFT calculations. 
V. Optical Properties
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The UV-vis absorption spectra of the dilute solution and spin-coated thin film of the present compounds were collected using a JASCO Corporation V-670 UV-vis-NIR spectrophotometer. 
VI. X-ray single-crystal structure analyses
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The crystal structures were determined from single-crystal X-ray diffraction data. The measurements were made by a RIGAKU R-AXIS RAPID II imaging plate with Cu-Kα radiation from a rotation anode source with a confocal multilayer X-ray mirror (RIGAKU VM-spider, λ = 1.54187 Å). The diffraction data were corrected under −100 °C. The structures were solved by the direct method (SHELX-97). The structures were refined by the full-matrix least-squares procedure by applying anisotropic temperature factors. The 
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a R 1 = Σ||F 0 | -|F c || / Σ|F 0 |. b R W = [Σω(|F 0 | -|F c |) 2 / ΣωF 0 2 ] 1/2 .
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VII. Fabrication and Characterization of Organic Field-Effect Transistors
A 300-nm thick thermally grown SiO 2 layer on a highly doped silicon wafer (capacitance (C i ) = 11.5 nF cm -2 ) was cleaned in a piranha solution (70% H 2 SO 4 + 30% H 2 O 2 ) for 15 min and then washed with distilled water. 9 As a gate insulator layer, the TTC (capacitance = 106 nF cm -2 ) 10 The grazing-incidence wide-angle X-ray scattering (GIWAXS) measurements were carried out at BL40B2 in SPring-8 (Hyogo, Japan). The wavelength of the X-ray beam was 0.1 nm, and the camera length was 330 mm. Two-dimensional scattering images were acquired using a photon-counting detector (Pilatus3 2M, Dectris, Ltd.). The samples were mounted in a helium cell to reduce radiation damage. The
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data acquisition time is 10 s. GIWAXS was measured at an incident angle of 0.10 degrees, which was lower than the critical angle of total external reflection at the silicon surface. Therefore, the incident X-rays pass through the sample and reflect on the silicon wafer surface. The components of the scattering vector, q, parallel and perpendicular to the sample surface were defined as q y = (2π/λ)sin(2θ)cos(α f ) and q z = (2π/λ)(sin(α i )+ (sin(α f )), respectively. Here, αi is the incident angle of the Xray beams, αf is the exit angle with respect to the surface, λ is the X-ray wavelength and 2θ is the angle between the scattered beam and the plane of incidence. 11 The atomic force microscopy (AFM) images were obtained using an SII Nanonavi SPA400 scanning probe microscope with an SII SI-DF40 cantilever.
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